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ABSTRACT

TE 1558638

The objective of this research was 1o study the forms and concentrations of copper in the
compost produced from different copper enriched swine waste. Accumulation of copper in
Chinese Kale planted in soil mixed with the produced compost as well as the growth rate of
Chinese Kale were also studied. This research was divided into 2 phases. The first phase was the
composting experiment conducted by using pig-manure mixed with wood shaving waste with
different added copper conceatrations of 0, 600, 1,500 and 2,370 mg of copper per kg of dry
weight pig-manwre. Over the entire period of the composting experimuent of about 120 days,
compost samples were collected to analyze the maturity index parameters and the transformation
forms of copper in the compost. The application of using the produced compost obtained from the
first phasc experiment was the objective of tie second phase which was done by planting Chinese
Kale in the mixtures of soil and the compost from the first phase. During the planting period of
Chinese Kale of about 8 weeks, the growth rate of Chinese Kale, the copper accumulation and

copper toxic or deficiency symptoms in Chinese Kale including the transformation forms of

copper in the mixed soil were investigated.

Based on the first phase experimental results, it was found that the different copper
concentrations in the composting raw material did not significantly affect the required period,
which were about 60 days in all experimental runs, for achieving the maturity of the compost.
After the composting period was over, it could be indicated thai, the more amount the copper
added, the more copper transformed to the organic bound form and carbonate precipitate form
were observed. The free ion form and adsorb form in the compost was decreased whereas the
amount of structural form did not change. In addition, the major forms of copper in the compost
was the sulfide precipitate. The highest total concentrations of copper i all experimental runs
were obtained at the 120 days of experiment.

From the second phase experiment it shows that, the higher copper containing in the
mixture of soil and the produced compost resulting to the higher copper accumulated in the leaf,
roots and stems. Additionally, the higher severe symptom of Iron Chlorosis and the lower growth
rate of Chinese Kale was investigated. However, the height of Chinese Kale was not significantly
different. Concerning the forms of copper, it was found that the organic bound form and
carbonate precipitate form in the mixed soil were increased while the suifide precipitate form and
structural form in the mixed soil were not change. Regarding the free ion form and adsorb form, it
was observed that both forms could be leached from the mixed soil to accumulate in

Chinese Kale.





